This manuscript describes a method for adjusting AIRS ice supersaturation observations by correlations with MOZAIC aircraft data, and comparing it to a forecast model and a climate model. The paper is generally well written, but far too long, with too many figures. With major revisions, it should be suitable for publication in Atmospheric Chemistry and Physics.
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General Comments:
The manuscript is too long, and there are too many figures. Figures 2, 5, 9 could probably be eliminated. Figure 6 and 7 seem pretty duplicative. I also think that some of the maps (figures 10,11 for AIRS, 16, 17 IFS, Fig 20, 21 ECHAM) could be combined since there is little discussion. The 6 panel zonal mean figures (12, 18, 22) could be made into zonal mean lat-height plots , perhaps with values and then difference from AIRS.
On the whole there is too much method and not enough results and comparisons. There is little commentary on the comparisons at the end. There is also virtually no comment on how different the results are from previously published work with AIRS, and the raw AIRS data you are using.
The aim of looking at cirrus clouds is not done that well in the manuscript, and I would probably recommend focusing on the vapor phase in this paper, and worring about cirrus in a different paper.
The error analysis for MOZAIC is pretty cursory and should be improved. Just saying there are differences between MOZAIC periods and this is a 'bias' is not appropriate. 
